Background: Routine dental examinations are important for early diagnosis and treatment of dental problems among older adults in order to improve their quality of life and avoid costly future treatments. In Israel, a significant percentage of adults do not seek dental care. Methods: The study is based on a 2017 telephone survey conducted among people aged 50-75 from different population groups in Israel to examine their health beliefs and attitudes toward dental treatments. Results: The results show that among older adults the decision to undergo routine dental checkups is affected by socio-demographic status and health beliefs regarding dental health. Lower age, higher income levels, and Jewish religion predicted higher chances of frequent checkups. In addition, those who saw the benefits of routine checkups, believed that dentists were readily available, and had higher levels of health motivation were more likely to seek out routine dental care. Conclusions: According to the recent dental reform in Israel, people aged 75 and over are eligible for subsidized dental treatments. To enhance the frequency of dental checkups among older adults, it is recommended to provide this subsidized coverage for adults under age 75. In addition, planning dental health services for individuals in this age group should be based upon their accepted beliefs and values. Moreover, systematic health education through the media and health maintenance organizations should specifically target this population group to encourage them to undergo dental checkups more frequently.
Background
Routine oral examinations and dental treatment for the older adult population play an important role in preventing health issues, improving quality of life, and reducing healthcare system costs [1, 2] . The demographic revolution reflected in the growing numbers of older adults in the general population poses new challenges for dental health professionals regarding how to provide appropriate and affordable oral care [3] . Poor oral hygiene can lead to overall deficient health and enhance the risk of chronic illness, mostly due to common risk factors such as infections [2, 4] .
International comparisons provided by the WHO indicate that Israel has a high rate of dentists per capita compared to countries with similar welfare status. 1 Yet, oral hygiene among older adults in Israel is poor. About one-third of people aged 65 and over reported difficulties in chewing food [5] . According to the Israel Ministry of Health's 2013 report, costs for dental medicine constitute around 26% of the family healthcare basket. Currently, the level of expenditure for private healthcare, including dental treatment, among low and high income individuals is similar [6] . Only a small percentage of older adults in need of dental services are entitled to dental treatments subsidized by the welfare services [7] . In February 2019, Israel instituted a dental care reform for older adults. According to this reform, people aged 75 and older are eligible for one periodic dental checkup per year and one dental hygienist visit every 6 months, free of charge. Other types of dental treatments to preserve good dentition and prevent future dental disease are available at modest deductible fees ranging from 34 to 136 New Israeli Shekels (about $10-$40) per treatment. A recent study by SganCohen et al. notes that the current dental component of the Israeli National Health Insurance Law covers children and people aged 75 and over but excludes adults aged . The authors call for government coverage for all Israelis regardless of age [8] .
The current study examines the factors that influence older adults in Israel in deciding whether to undergo routine dental examinations and treatments. To the best of our knowledge, there is a lacuna in the research examining this topic in Israel. The aim of the current study is to fill this void.
Literature review
Compliance with routine dental examinations and treatments has been linked to various factors, among them socio-demographic, economic, and psychological factors as well as attitudes and beliefs toward oral hygiene and dental treatments. Various studies have examined the factors affecting oral hygiene [9] [10] [11] . Some found that older adults with poor physical health and low financial and social status are more likely to have untreated dental issues as well [12] [13] [14] .
A recent meta-analysis points to major global inequalities in dental service utilization. [12] . Based upon data from the international SHARE survey (Waves 2-3), Listl [15] examined the rate of social-financial inequality in routine dental examinations throughout the life span of people aged 50 and above in 13 European countries. Overall, routine dental care and preventive treatment were found to be comparatively high in five countries (the Netherlands, Sweden, Denmark, Germany and Switzerland) and comparatively low in another five (Spain, Italy, France, Greece, Poland and Ireland). In all the participating countries, a higher level of education was associated with greater chances of undergoing routine dental examinations throughout life. In most of the participating countries, the level of inequality in dental examinations remained constant throughout life.
Zini et al. [16] conducted a study among disadvantaged cohorts of older adults in Israel. The study found that people who are unmarried, live independently at home, are cared for by a family member, were born in Western countries, and have income from a pension are more likely to get routine dental examinations. Zlotnick et al. [17] found that the use of primary dental services increased between 2000 and 2010 in Israel. Yet, this study also found disparities in primary dental care use based on income, immigrant and ethnic minority status, and health risks such as smoking. The analytical model in Soskolne et al. [5] based on data waves 1 and 2 of the SHARE survey for people aged 65 and over in Israel yielded similar results. The model's findings indicate that age, economic status, and interview language were significant factors affecting the probability of seeking dental treatment. In another study conducted among older adults in Israel, 17% reported that their quality of life was affected by oral hygiene and dental health issues [18] . Those who had visited a dentist within the past year, had their own teeth and no dentures, and reported no chewing problems had better dietary intake [19] .
Dental treatments costs are considered a significant obstacle to dental care, pointing to financial inequality [20] [21] [22] . For example, Singh et al. [21] showed that poorer oral health among adults in Australia is related to lower levels of household income. Hakeberg and Wide Boman [22] found associations between refraining from dental care for financial reasons and socioeconomic status among adult individuals. These studies clearly point to a need to reduce this inequality by including dental health costs within national health insurance or other health insurance coverage.
McIntyre, Theide, and Birch [23] proposed a framework model for consumption of dental health services. The model included three dimensions that affect willingness to seek treatment: a) affordability, which refers to financial access or ability to afford goods or services; b) availability (physical access); and c) acceptability (cultural access). Yet based on the SHARE survey, Listl [24] found that only a small proportion of older adults (ranging from 7% in Israel to 0.5% in Austria) cited financial reasons for foregoing dental treatments.
In addition to the literature highlighting the importance of socio-demographic factors in the use of preventive health services, including dental examinations, a large body of literature discusses the role of health beliefs and preventive health behavior. This literature is based on theoretical models such as the Health Belief Model (HBM), Reasoned Action, and others that encompass beliefs regarding health and obstacles that prevent healthy behavior. The HBM was developed by Rosenstock et al. to explain why people attend programs for illness prevention or diagnosis [25] . The model assumes that individuals' behavior is affected by their beliefs regarding the subjective values of the outcomes as well as their subjective expectations regarding the possibility that the preventive behavior will achieve the desirable outcome. The factors affecting preventive health behavior include personal perceived susceptibility to illness (e.g., assessment of risk of dental and oral problems), perceived disease seriousness (e.g., dental problems), perceived benefits of preventive actions (e.g., routine dental examinations), and barriers to taking such actions (e.g., treatment costs, fear of examination). The HBM has been implemented in numerous studies examining health issues in general and dental health issues in particular [26] [27] [28] [29] [30] [31] [32] [33] [34] . For example, according to the theoretical study by Flaer et al. [30] , the following HBM categories affect preventive dental health behavior: personal perception of probability of dental problems, perceived seriousness of dental illness, sense of self-efficacy, and cues to action (e.g., examination recommendations). According to another recent study, the valid and reliable HBM-based questionnaire can be used to identify the potential barriers to optimal oral health behavior among pregnant women [34] .
Most of the aforementioned articles examined the impact of the HBM on the decisions made by individuals from various population groups to take preventive actions to maintain oral hygiene and dental health. Yet the existing literature lacks studies examining the psychological and behavioral factors associated with decisions made by older adults with respect to their oral health. The current study adds to the existing literature through an empirical examination of the HBM principles as well as the socio-demographic and health factors associated with older adults' decision to undergo routine dental examinations in Israel.
Hypothesis
Based on the Health Belief Model, we developed the following hypothesis regarding the decision to undergo routine dental checkups: Deciding whether to undergo routine dental checkups will depend on individuals' attitudes and beliefs with respect to these checkups. In addition, the decision will depend on socio-demographic variables and economic status. More specifically, those who perceive they are more susceptible to dental diseases, believe that dental problems are serious, believe that dental exams have more benefits than drawbacks, have fewer barriers to dental checkups, and have higher levels of health motivation will be more likely to undergo routine dental checkups and will have stronger intentions to undergo checkups the following year.
This hypothesis is based partially on the theoretical HBM prediction in Flaer et al. [30] and on the empirical findings in Shahrabani et al. [32] with respect to mothers' decisions to take their children for dental examinations.
Methods
In 2017, a professional polling company conducted a telephone survey among a sample of Israeli adults aged 50-74. The aim of this survey was to examine whether older adults in Israel had undergone dental checkups during the past year, as well as to examine the frequency with which they undergo routine examinations and, more importantly, their intentions to undergo dental checkups in the following year.
Sample and sampling
The sample the polling company selected for the telephone survey was initially based on probability sampling of groups defined by socio-demographic characteristics. 2 The sample size was chosen based on the distribution of these sub-groups according to socio-demographic variables and residential area. The sample included 608 respondents: 429 from the Jewish population and 179 from the Arab population. The filter question was: "Is there at least one individual in the household between the ages of 50 and 75?" The 1035 households that were sampled constituted the research population. Of these, 608 returned completed questionnaires (58.74% response rate). Of the remaining questionnaires, 115 did not respond, 301 refused to participate, and 11 answered partially. The interviews were conducted in Hebrew, Russian and Arabic.
Questionnaire
The questionnaire comprised the following parts:
1. Personal details: socioeconomic information; age; marital status; education; nationality; year of immigration; degree of religiousness (1 = not at all religious, 5 = very religious); household income (1 = above average, 5 = much lower than average); place of residence; health maintenance organization membership; supplemental insurance and/or private dental insurance; accessibility to dental clinics. 2. Frequency of regular dental checkups and whether participant had dental checkups during the last 2 years. Intention to undergo a dental checkup during the next year (1 = certainly yes, 5 = certainly no). Did participant undergo dental treatments after problems were diagnosed by routine tests? Did participant forego dental treatments because of financial cost? Did participant receive recommendation to get dental checkups? To what extent is participant concerned about dental treatments (1 = not at all, 5 = very much)? Does participant believe that "you only need to visit a dentist when you are in pain"? 3. Perceived health status and oral health status (1 = very good, 5 = very bad); number of missing teeth; extent to which participant maintains routine oral hygiene. 4. HBM variables by categories: perceived importance of dental checkups; perceived seriousness of dental problems; perceived susceptibility to dental problems; perceived benefits of checkups; barriers to checkups; and health motivation.
questionnaire included questions concerning degree of trust in the dentist and extent of fear of dental checkups. The questionnaire was translated into Hebrew, Arabic and Russian. In the first stage, a pilot questionnaire was administered to 50 individuals, and after improvements were made, the final format was developed.
Statistical data analysis methods SPSS 20 software was used for statistical analysis of the data. Chi-square testing was used to define the relationship between the categorical variables (including personal factors) and the dependent variables: frequency of checkups and intention to get a checkup in the following year. One-way ANOVA was used to determine the statistical significance of the differences in the averages of the sequential variables (e.g., scales of measure for HBM variables) among the different groups. Cronbach alpha was calculated for the HBM constructs. Additionally, two types of regression analysis were used: a) ordered logistic regression to identify the influence of the demographic variables, the HBM categories, and additional variables concerning the use of dental services, and b) logistic regression to identify the intention to get a checkup the following year.
Results
Use of dental services according to socio-demographic and other variables
The total sample included 608 participants: 47.2% reported getting dental checkups at least once a year, 7.5% once every 2 years, and 45.3% less often than every 2 years. In addition, 75.4% indicated a strong intention to undergo checkups in the next 12 months, compared to 18.9% of the sample that indicated weak or no intentions of getting dental checkups in the next 12 months and 5.7% who were undecided about whether to undergo checkups in the next year. Table 1 summarizes the distribution of the entire sample according to different characteristics (column 3). Additionally, Table 1 compares the percentage of each characteristic according to: a) frequency of dental checkups (columns 4 and 5 compare the percentages of those who get dental checkups every year with those who get checkups less frequently than every 2 years, if at all) 4 ; b) intention to undergo checkups in the next 12 months (columns 7 and 8 compare the percentages of those who intend to get checkups with those who do not).
5 Table 1 shows that the rate of annual dental checkups is significantly higher among Jews, younger participants, those with higher education, those with higher household income, those with dental insurance, those who assess their oral health status as good, and those who maintain good oral hygiene. Table 1 also shows that the rate of intention to undergo dental checkups in the next 12 months is significantly higher among women, younger participants, those with higher education, those with higher household income, those with dental insurance, those who maintain good oral hygiene, and those who received a recommendation to undergo dental checkups.
Additionally, participants in the sample who were asked why they avoid routine dental checkups gave the following main reasons: a) financial cost (45.9%), b) lack of time (30.8%), c) fear of pain (23.8%). Table 2 shows the mean values and standard deviations for the HBM model categories and for additional variables, including degree of trust in the dentist, dentist availability, fear of dental checkups, degree of avoiding dental care due to high financial costs, and degree of agreement with the statement: "you only need to go to the dentist when you're in pain." The mean values of these variables are shown according to frequency of dental checkups and intention to undergo routine dental checkups in the next 12 months. The Cronbach's alpha coefficients are reported in Table 4 in the Appendix. 6 The results in Table 2 suggest that, in line with our hypothesis, frequency of dental checkups and intention to undergo a checkup in the next 12 months were significantly higher for those who: a) perceived dental health to be more important; b) perceived dental problems to be more serious; c) perceived the benefits of dental checkups to be greater; d) perceived that dentists were more available; e) were less likely to forego dental treatments because of financial costs; f) believed to a lower extent that "you only need to go to the dentist when you're in pain; and g) have higher health motivation. In addition, the frequency of dental checkups was significantly higher among those who have a higher degree of trust in dentists, while the intention to undergo checkups was significantly higher among those who perceived they were more susceptible to dental problems. Table 3 summarizes the results of the two regressions analyses. The first analysis (Table 3 , columns 2-3) shows the results of the ordered logistics regression that examined the factors influencing the dependent variable: frequency of dental checkups (coded as five categories: once a year, once every 2 years, once every 3 years, less than once every 3 years, and not at all). The second analysis (Table 3, columns [4] [5] shows the results of the logistics regression that examined the factors influencing the dependent variable: intention to undergo a dental checkup the following year (0 = do not intend to undergo, 1 = intend to undergo; the category "do not know" was omitted).
Results for HBM categories and attitudes

Results of analytical model
The explanatory variables for the regressions were as follows: age group, gender, family income, nationality, marital status, whether participant received recommendation to undergo a dental checkup, and the HBM categories of perceived benefits, perceived importance of dental checkups, dentist availability, and health motivation. The results in Table 3 (columns 2-3) show that after controlling for the rest of the explanatory variables, the variables that significantly influenced frequency of dental checkups were: a) the HBM categories of perceived benefits of dental examinations and health motivation; more specifically, the chances of getting frequent checkups rise as the perceived benefits of dental checkups and the level of health motivation increase; b) perceived availability of dentists; the chances of getting frequent checkups increase as the perceived availability of dentists increases; c) socio-demographic characteristics: lower age, higher income, and being Jewish predicted higher chances of getting frequent checkups. These findings are compatible with our hypothesis. The results in Table 3 (columns [4] [5] show that the following variables significantly influenced the intention to undergo a dental checkup the following year. First, the three HBM categories-perceived benefits of dental examinations, perceived importance of dental examinations, and health motivation-exerted a major impact. In addition, recommendation for checkups and dentist availability exhibited a marginal effect. More specifically, the intention to get a checkup in the following year increases as the following factors increase: individuals' perceived benefits and perceived importance of dental checkups, perceived availability of dentists, level of health motivation, and recommendations for dental checkups. These findings are compatible with our hypothesis. (1) "not agree at all" to (5) "very much agree" b 5-level scale ranging from (1) "very little or not at all" to (5) "very much" Table 3 Results of the analytical survey model: Factors influencing checkup frequency and intention to undergo dental checkups Second, the following socio-demographic characteristics also predicted greater intentions of getting dental checkups: lower age, being single, and having higher income levels.
Discussion
The results of a telephone survey among a national sample of Israelis aged 50-75 suggest that fewer than 50 % (47.2%) get dental checkups at least once a year, while most (52.8%) undergo dental checkups less frequently, if at all. Nevertheless, most of the participants (75.4%) indicated strong intentions of undergoing checkups in the next 12 months. The current study empirically confirms the theoretical prediction of the HBM model [31] with respect to dental checkups among older people. The findings indicate that the chances of getting frequent checkups increase as the following factors increase: perceived benefits of dental checkups, perception of dentist availability, and level of health motivation. In addition, the findings indicate that the intention to get checkups in the following year increases as the following factors increase: individuals' perceived benefits and perceived importance of dental checkups, perceived dentist availability, level of health motivation, and recommendation to get dental checkups.
These results with respect to the HBM categories are compatible with the findings of Shahrabani et al. [32] that dental checkups were significantly more frequent among children whose mothers perceived dental health as more important, perceived routine dental checkups as more beneficial, and had fewer barriers to dental checkups. Yet, as predicted by the HBM theoretical study of Flaer et al. [30] , the current study did not find support for other HBM categories, such as perceived probability of dental illness and perceived seriousness of dental illness. One possible explanation is that the effect of health beliefs on health prevention behavior and intentions depends on the study population. The psychological factors affecting young people may be different than those affecting people aged 50 and above.
The results of our analytical model also show that the use of dental services and the intention to undergo dental checkups are significantly greater among socioeconomically strong populations. Lower age, higher income levels, and being Jewish predicted greater chances of getting frequent checkups, while lower age, being single, and higher income levels predicted greater intentions to get dental checkups. These results emphasize the unequal use of dental services among older people in Israel in that those with high economic status tend to make more use of dental services than those with low economic status. These results are also compatible with previous studies that found that older adults with low financial and social status are more likely to have untreated dental issues [12, 13] .
The current study has some limitations. One is that the questionnaire included recall behavior questions regarding participants' dental checkups. Recalled answers can be inaccurate and can also be affected by social desirability bias. Yet, the majority of the participants (52.8%) reported that they had not undergone dental checkups during the last year, while most (75.4%) declared they intended to get dental checkups in the coming year.
Conclusions
Under the recent Israeli dental care reform for the older population, people aged 75 and over are eligible for dental checkups free of charge and basic treatments at a modest deductible fee. The results of the current research with respect to people aged 50-75 underscore the need to implement this dental reform in Israel for those younger than 75, since the majority of those in this age group do not get the necessary dental checkups. Expanding the dental reform to older adults under 75 can minimize gaps in Israeli society regarding dental health for older adults.
In view of the finding that perceived availability of dentists is a significant factor in the probability of getting dental treatment, broader national distribution of dental clinics is required to provide older adults suitable access to dental care. Moreover, health services for the older adult population should be planned according to beliefs and values acceptable among this population group [35] .
The findings of the current study indicate that those who speak Arabic are less likely to undergo dental treatments than those who speak Hebrew. Therefore, in order for medical treatment to be effective, it must take into consideration the cultural aspects of the target population (e.g., language). This conclusion is in line with the findings of Marino et al. [36] with respect to other countries.
Another conclusion emerges from the findings that health beliefs affect the probability and intention to undergo routine dental examinations: This population group should be the target of systematic health education through the media and health maintenance organizations. The information should emphasize the importance of dental health and the benefits of routine checkups in preventing dental problems, thus encouraging older adults to get dental checkups more frequently. In fact, systematic health education with respect to oral health may also help in successfully implementing the new dental reform for people aged 75 and over.
